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SECTION IV- RIVERS AND FLOODS. 
RIVERS ANC FLOODS OF NOVEMBER, 1916. 

By ALFRED J. HGYRI-. Profeewr of bletenrolnn, in Chcrge of River 
and Floiid Thision. 

The rtiinfdl for the mont,h was moc1cnt.e rind wrll 
distribut.ed. Man>- of the larger stre:?.nrs t,hroughoi:.h t.lie 
count.ry were COT siclerddp : w o l l ~ ~ i  due bo gcner;: 1 I:’ ins, 
thorgh few a.tt.:,imcI n 6ni:kful st;. ge, :mtl those which 
re:!ched or esceeded the flood st.ngq ocwsiunerl 110 

mnt,eria:l dsnisgea ss :i c o ~ ~ ~ e c ~ u e ~ ~ . c e .  ‘A hikt t,he r:!ii-~fdl 
for t,he nmnth i‘s ii whole w s  not. mm.cu:c.lly hw-q-. t.lirrc. 
were two or t.l:rce periods bet\\-een Nowmbw 1(.1 :!lid : I ;  
of continuous rains moder:i te to lic?:i~-.y in :t.niount,. 7‘hr 
sections visited by t.he hravirst rrn:fflls e s t .  of t.hv 
Rockies together with t,he d:!tes of 11e:i.vicst~ f:tlls :!IT :is 

follows: The lower Arl~ii~siis tincl Red R.iver ~;!llq-vs. 
froni the 9t.h to lsth, tind on t,he 2Gth The low\.er 
Mississippi Pdley froni 32th to 15th, :ind oil 26t.11. The 
niidclle Mississippi mid Ohio ralleys on the 12t,li t.o 3 .it.li. 
19th and 26th. In t.he Caro1iii::s on t.he 19th. Thc 
heaviest riiiiifdls of the Ohio V::lley occurred on’r t.hc 
Cuniber1:i nd watershed. The eiitirt! iiionth wis rii iiiy 
on the North Pncific slope, producing swollen st,reanis 
in the rivers of that region, with flood st:>gcs in tho 
Willamette River of Orcgon. The hcnvirst, rmis for t.his 
region occurred on the 12th: 16t.h, lSt.li, 23d. ?Mi, nud 
29th. 

In the following table will be found the g:tgo h~ig1it.j 
in all the rivers at. points where the crest, reactied or 
closely tipproiiched ‘the flood stage: 

Flood siages in all riiwrs, Pooemher, 1915. 

Cumberland.. ! 

i 

..... , 
Do. ............. 
Do.. .......... .I 
Do.. .......... .I 
Do.. .......... .I 

Santee.. I 
Nueces.. ........... Do.. 
Salt.. ............... 
Willarnette.. ...... .! 

Do.. I Do.. ......... ..I 
Santinrn.. ........ .! 
Clackamas. ....... .! 

........... ........... 

........... 
Tempe, Arlz. .......... 
Eugeue Oreg .......... 
i\l?my: Oreg.. ........ 
O r e m i  Citr. Oreg.. ... 
Jefferson, dreg ......... 
Carodero, Oreg.. ....... 

carthige. Tenn.. ...... 
Nashvllle, Tenn.. ...... 
Clarksville. Tem ....... 
Rimlni. S. C. .......... 
Permson. 8. C ......... 
Cot.ulls. Tex.. ......... 

Durnside. Icy .......... 
Celliis Tenn ........... 
Carthige. Tenn.. ...... 
Nashvllle, Tenn.. ...... 
Clarksville. Tem ....... 
Rimlni. S. C. .......... 
Permson. 8. C ......... 
Cot.ulls. Tex.. ......... 
Tempe, Arlz. .......... 
Eugeue Oreg .......... 
i\l?my: Oreg.. ........ 
O r e m i  Citr. Oreg.. ... 
Jefferson, dreg ......... 
Carodero, Oreg.. ....... 

Fed. 
50.0 
45.0 
40.0 
40.0 
40.0 
12.0 
12.0 
(1.9 
2.6 

10.0 
20.0 
12.0 
10.0 

8.0 
- 

....... 

Crest. 

Stage. I Date. 
- 
Frd. ~ 

47.0 ’ 1.5 
39.6 I9 

41.5 I 20 
44 .1  ! 2 1 & 2  
13.2 ’ 29 
12.c , 26 
9 . 9 ’  9 
2.B! 8 

14.s : 26 
19.6 I ‘Li 
11.0 ~ 2s 
11.5 i 18 
10.3 j zi3 

38.5 I 20 

I z3 

Flood warninp were issued from t’he river district 
centers a t  Columbia, 8. C., and Mnshville, Tenn., in tiniple 
time in advnnce to allow for the r e m o d  of property in 
lowlands subject to dnnifge. 

Hydrographs for t y p d  points on sevsrnl principal 
rivers are shown on Chart I. The stntions selected for 
charting are Keokuk, St. Louis, Memphis, Vickshurg, 
and New Orleans, on the Mississippi; Cincinnati end 
Cairo, on the Ohio; Nashville, on the C!uniber!nnd: John- 
sonvillo, on the Tennessee; Kansss City, on the hliswuri : 
Little Rock, on the Arl<itns:l.s; m d  Shrcveport. ou the Red. 
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SNOW SURVEY ON COTTONWOOD CREEK, I D m O .  
By ALFRED J. HEXRY, Professor of Meteorolqy. 

In the MOWTHLI-WEATTIER REVIEW for November, 1914, 
42 : 634,a brief account, is ~ v c n  of t.ho resuhs of a snow sup- 
vey on the watershed of Cat, tmiwood Creek, a tributary of 
t.he Boise :River which enters that, stream near Boise, Idnho, 
conducted uiiclcr t,lic direct,ioii of Sect.ion Director E. I,. 
TVelIs, of Roisc,, Idahct. The resu1t.s of A similar survey 
conduc:,etl ciwr h e  idcnticzl watcrrshed ciu;ing March, 
1015, t.ogethor with t.he disc.hhilrge meaaurement~s of Cot- 
tunwi>td C’~ect1.1. iiixle tis bttfore, through cooperation 
with the ‘Unitocl Stiil,es Gdog icd  Survey, Water Re- 
sourws Branch, are now avnilubls. 

The s n ~ w  survey (If Mttrcli, 1915, indicat,ed t,hatr the 
snm- c u \ w  at. that. time cont,ained 8,457.5 acre-feet of 
wstcr tLv:d:hle iis run-off, during the nielting season. 
Daily procipit.st ion and discharge measurenients were 
nincle from 31l;trch to Septeniber, inclusire. at a oint. on 
Clot t.onwood Creek below the tirei~ c.orered by t g e siiow 
survey. Tho tc-)t,al moiitlily Imci 1itctt.ion in inches and 
hundredths and the monthly disAiave in acre-feet are 
viven in Tdjlt! 1, t.0 wliicli linve been abed corresponding 

TABLE 1.-Tolcil monthly prcdpitation and disclmrge, 1914-15. 

B 

3at.n for 1!)14: 

1:un-oIT. acre-feet, 1014 

Do ..................... ...... 
. - - . 

Run-o;l in 1914 n’aq 61 per i’eut. or water equiralent. of snow. 
Run-01: in 1915 \vas 42 per ceut of water equivalent of mnw. 

It is at once apparcnt that the diminished run-off 
of 1915 was due primarily to the diminished snowfall 
of the winter of 1914-15, t.lie aniount of mat.er in the 
siiou- cover of 1915 heing just about ha l f  of that of the 
yesr previous. 

The t.ot.al precipitation of 1915 was a little more than 
2 inches greater tlihilii for the corresponding period of 
t.he prwious year, but it is clear that ti large part of the 
precipitAon did not appear as run-off. 

The t,eniperst.ure concli tions during the two years 
were not iedtly different, as may be seen from the data 

of 1915, although fairly generous in April and May, 
followed upon a year of escep t,iondy light precipita- 
tion. The winter snowfall, as before stated, was very 
little niore than half of the preceding winter ahd the 
months of March and April were relatively warm and 
ra id melting must have taken place. 

&he run-off in March and April, 1915, was less than 
a quarter of that of the corresponding months in 1914, 
but in May, 1915, doubt,less due to the fairly hoavy 

recipitation, the run-off was 51 per cent of May, 1914. 
!his increase over the two previous months, amountin 

the close of the season, when, for one reason or another, 
the run-off of September, 1915, ‘urns almost equal to 

of the t.n %- le. The precipitation of the warm season 

to about 30 per cent of the whole, was maintained un t f i  
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that of 1914. Since the snow is doubtless all gone by 
the middle of Jdy? the run-off for the reiiiaiiiiiig port,ion 
of the season mist come from the. ground storage and 
precipit,at.ion. Tlio latter for both August. and Sopt,ciiiZ)er 
of both years was practically negligible; whcr~fori? we 
conclude that the ground s torap  of the wat.erslicd was 
replenished by the rains of April and M a ~ 7 ?  1Y15. 

Section Director Wells, in coiiiincwt iiig ~ipoii t!it. results 
of the surveyJ says: 

From the foregoing it.  will be olmrved thx.t not. only was t.he total 
run-off much li-ht.er in 1915 than i n  1914! but the percentage of rm-olC 
&a corn ared w i h  the snow- supply W'BR muich lesi i n  1915 t.linii in  1914. 
notwitkabanding the fact that more rain fell diiring the seneon in lW5 
than in the =.me period in  1911. This is probahly due to mveral 
reaEons: 

First. The t.ot.al lops by evaporation n-oi!lcl be nenrlv or' cii:ite :is 
great from a thin siiox- coyer :is frnm 3 h e n ~ i ~ r  c!:mr.  

Second. Tlie siinimer and fnll of ll11.l \vert? n1,normnlly ilry. lwviii: 
a marked drticiency in the soil \ d e r ,  which lvad tn I J ~  madr ~p hcfore 
the run-ol'f cniild be nistPri:dly in?reawd. 

Third. I t  is nplwt'eut t.liRt the siininiw rainl:i11 h w  lit,tle !tl'l'r~4 in 
augmenting the tlow of the tltrc.anis. sn conlpcrfd v-it11 t.li:. vii1tr-r 
snawfdl. May. 1915. was nn abnoriixdly wet mnnth. yet thc n : l l - l ~ J I ' C  

during that. month was milr u littlr nior11 t.1ia.n h:ilf that for 1I:iy. l!lI4. 
During the aeason of 1h1.5 thct ni~.i:itltly disthiy? variid froiii rill 

acre-feet. in  Aiigtist to 1.13) a c r d e e t  in M a y .  1:i 1914 the monthly 
dischargevaried from 73 ncre-feet in .\ii?.ist to 3.i3P ncrr-feet in  .\prjl. 

MEAN LAKE IZVELS DURING NOVEXBER, 1915. 

By UNITED STATES LAKE SURVEY. 

[Dated: Detroit. Mich., December 2, 1915.1 

The following data are rcportetl in the Notice to Mari- 
ners of the above date: 
- - __ .- -. - - .- - 

I.nlies. 

.i trice relathi I or the Sovrrn1,rr I t 4  IO- 
1 wn. P? lr! [a!. .................................. -u. 2 
Ikwn: t.r I r ~ c l . .  ............................... .I .LO. 2 
.......... .- . .  -. .... -. . - -. ... ........ .... _. . .  

I l>iiriIt: Iasi 10 years. 

.-n.:{ i --u.s j -0.2 
+0.2 I + O . l  ! +0.1 

I .... - ... 


